ABSTRACT
INTRODUCTION
evelopment processes are heterogeneous across countries and regions (Table 1) . Some have continuously been in the stage of developed countries for more than half a century (e.g. Western Europe, the U.S. and Canada), while some have risen rapidly during the past decades (e.g. four East Asian "tigers," such as Korea, Taiwan, Hong Kong, and Singapore). On the other hand, some countries have been left behind from the developed club (e.g. Argentina and Uruguay), while others have been caught in the poverty trap and have never experienced growth (e.g. Sub-Saharan African countries). In 1955, there were 18 countries whose per capita incomes were more than 50% of the U.S., and 15 of them are currently still maintaining their stata (Penn World Table 6 .1).
1 In comparison, 29 countries whose per capita income is more than 50% of the U.S. in 2007 have joined this club between 1970 and 2000. What makes these countries different from each other? How come some countries have shown rapid developments while others have not? Recently, geographical explanations for the process of economic development have drawn attention. Krugman (1991 Krugman ( , 1998 argues that development is made in the interaction between centrifugal and centripetal forces in the core and periphery, thus making geography play a vital role in economic development. World Bank's World Development Report (2009) puts emphasis on spatial policies (spatially blind, connective, and targeted) in each stage of incipient, intermediate, and advanced urbanization, and argues that successful urbanization and economic development can be achieved by "reshaping" the economic geography.
This study starts from geographical perspectives. In particular, this paper investigates the size of a country as a determinant for its take-off. There has been a group of articles in the literature that used the population of a country as a development factor: Milner and Westaway (1993) , Briguglio (1995) , Alesina and Spolaore (1997) , Alesina and Wacziarg (1998) , Armstrong and Read (1998) , Briguglio (1998) , and Easterly and Kraay (2000) . In addition to population, we employed the actual geographical size (land area) of a country, and investigated whether small-sized is a necessary or sufficient condition for economic development. DNK FRA  GBR  GBR  GBR  GBR  GBR  GBR  GBR  GBR  GBR  GBR  GBR GBR  ISL  ISL  ISL  ISL  ISL  ISL  ISL  ISL  ISL  ISL  ISL  ISL  LUX  LUX  LUX  LUX  LUX  LUX  LUX  LUX  LUX  LUX  LUX LUX  NLD  NLD  NLD  NLD  NLD  NLD  NLD  NLD  NLD  NLD  NLD NLD  NOR  NOR  NOR  NOR  NOR  NOR  NOR  NOR  NOR  NOR  NOR NOR  NZL  NZL  NZL  NZL  NZL  NZL  NZL  NZL  NZL  NZL  NZL  NZL  SWE  SWE  SWE  SWE  SWE  SWE  SWE  SWE  SWE  SWE  SWE ISR  ISR  ISR  ISR  ISR  ISR  ISR  ISR  ISR  ISR  ITA  ITA  ITA  ITA  ITA  ITA  ITA  ITA  ITA  ITA This paper is organized as follows: Section 2 provides data description; Section 3 examines spatial factors that determine the take-off of an economy, controlled for other variables. Section 4 investigates the sustainability of take-off by examing a non-linear relationship between income levels and growth rates. Section 5 concludes the study.
DATA
We source Penn World (Tables 1 and 7) . This is a key variable in this study, as it will be used as a dependent variable in examining the determinants for take-off and as an explanatory variable in examining its sustainability.
There are 17 countries that were listed, and these countries are named the "old-rich", and summarized as Group 2 in Table 2 . More importantly, there are 19 countries that were not listed in 1955, but later on listed in 2007. To confirm that our selection for countries have sustainable growths, this paper has outlined the following rules. Countries that satisfy these rules are named "take-offs", and listed as Group 1 in Table 2 . For 148 countries in Group 3, the average area is 683,879 square kilometers, average population is 34.2 million, and average density is 296.
For 148 countries in Group 3, average area is 683,879 (sq. km), average population is 34,228 ('000s), and average density is 296. According to Table 2 , countries in Group 1 (successful "take-offs") are significantly smaller with an average land area of 128,977 square kilometers than those of Group 2 ("old riches") with an average of 1,671,229. The average land area of all 190 countries is 683,879 square kilometers. In sum, the "old-rich" countries, on average, possess significantly larger territorries than the "take-off" countries as well as when compared to other average countries. It can be argued from this finding that both large and small states can experience economic development, but the "take-off" countries in Group 1 have relatively fewer populations than others. Specifically, the average population in Group 1 is almost half of Group 2 according to the entire sample and density: Countries which experienced rapid development have, on average, less population. This finding is consistent with that of Easterly and Kraay (2000) , who report that "small states (in terms of population) have higher per capita GDP than other states." Finally, the difference of density in each group is striking: The density in Group 1 is 10 times higher than that of Group 2, and six times higher than that of the entire world.
On top of these variables, we consider several control variables that may affect take-off for an economy. There are many suggestions from previous papers for these variables. There is a sizable literature of documented claims regarding a positive association between economic developments and the "maturity" of capital markets and private sector corporate governance. La Porta et al. (1998) and Djankov et al. (2008) argue that the degrees of financial investor protection and governance enforcement are strongly and positively correlated with sustainable economic developments. The spatial determinants of economic growth may be overstated if factors which proxy for such concern are not controlled for. In this regard, we use a number of well-cited variables from the law and economics literature: For sovereign legal system indicators, we source accounting standards (AS) from La Porta, et al. (1998) and anti-director rights (AD), which proxies for the degree of shareholder protections, from Djankov et al. (2008) . We also calculate the ratio of stock market capitalization to GDP (SMCTG) as a relative measure of country-specific capital market development, also suggested by Djankov et al. (2008) . Table 3 summarizes these variables.
Lucas (2009) finds that "open" countries have shown better performance in terms of economic growth. We sourced the openness indicator as suggested by Sachs and Warner (1995) , which defines an open (as opposed to "closed") country as a sovereign jurisdiction that satisfies the following criteria: (1) have effective protection rates less than 40 percent; (2) have quotas for less than 40 percent of imports, (3) have no currency controls or black markets in currency; (4) have no export marketing boards; and (5) are not socialist (Kornai, 1992) . Eichengreen et al. (2013) showed that the ratio of "high" education positively affects economic growth. Our proxies for the degree of human capital are suggested by Barro and Lee (2012) which defines education-level indicators by measuring the proportions of graduates from the secondary and/or tertiary education programs among the population over the age of 25.
This table presents various measures of nation-specific corporate governance. Accounting Standards (AS) is from La Porta, et al. (1998) whereas Antidirector Rights (AD), a proxy for degree of shareholder protection, and Stock Market Capitalization to GDP (SMCTG), a measure of equity market development, are suggested by Djankov, et al. (2008) . Governance is considered "high" if a rating is higher than the median. Against this backdrop, we consider the maturity proxies of capital markets (SMCTG: stock market capitalization to GDP) and sovereign-level governance (AD and AS), openness dummy variable (Openness), proportions on completion of secondary education and higher (Tertiary) education among the population over the age of 25. The Clute Institute
SIZE AND TAKE-OFF: CORRELATION ANALYSIS AND PANEL REGRESSIONS
In Table 4 , the above findings are further examined by a correlation coefficient analysis: All three size variables (Area, Population, and Density) are negatively correlated with per capita GDP in Group 1 countries with statistical significances on the area. On the other hand, we find strong positive associations between area and population, and per capital income for countries in Group 2. There appears to be stratified economic relations between the size factors and the economic status of a country, whether as a "take-off" or "old-rich." We further examined these differences by implementing panel regression analyses with control variables.
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The numerical values below are correlation coefficients with the relative per capita GDP for each country group for the following variables: Area, Population, and Density. ***, **, and * stand for statistical significance based on twosided tests at the 1%, 5%, and 10% level, respectively. The observations are in country-years from 1955 until 2005. 
where the GDP growth rate (Growth) is regressed onto the key explanatory variables (Size: population, density and area), controlled for accounting standards, anti-director rights, the ratio of stock market capitalization to GDP, openness dummy variable and the respective proportions of secondary and higher education among the population of age over 25 for country and period .
In Table 5 , seven panel regression models of GDP growth rate are identified with aforementioned explanatory variables. In Model 1, regressed with fixed effects, the economic values of population and density are reflected in the growth rate of an average economy, although the statistical significance of density is not conspicuous. In Models 2, 3, and 4, the spatial dimension of economic growth is augmented and regressed with generalized least squares (GLS) effects assuming heteroskedasticity, 3 controlled for development proxies for capital markets (SMCTG) and capitalism (AD and AS), and further for the 1955 real GDP (Model 3) and for Groups 1 and 2 dummies (Model 4). We find that economic growth is higher the smaller the country size holding other key and control variables constant. We also observe that an economy grows faster the more mature the capitalism in terms of investor protection (AD) and accounting standards (AS). Although the negative association of economic growth and relative stock market size (SMCTG) is economically unintuitive, it can be ascribed to the real-financial lag effects.
The dependent variable is the GDP growth rate of each country. The explanatory variables are as follows: Population is in the unit of trillions. Density is the average headcound in the unit of millions per 1,000 square kilometers. Area is in the unit of billion square kilometers. For sovereign legal system indicators, we source accounting standards (AS) from La Porta et al. (1998) and anti-director rights (AD), which proxies for the degree of shareholder protection, from Djankov et al. (2008) . STMCTG is the ratio of stock market capitalization to GDP as a relative measure of country-specific equity market development, suggested by Djankov et al. (2008) . Openness is a dummy variable per Sachs and Warner (1995) . Secondary and Tertiary variables are the respective proportions of secondary and higher education among the population of age over 25 from Barro and Lee (2012) . The panel dataset is constructed per Dempster et al. (1977) and van Dyk and Meng (2001) to minimize information loss from missing The spatial effect findings of economic growth are robust to the country-level degrees of economic openness and education level as exhibited in Models 5, 6, 7, which are fitted with GLS effects and additionally controlled for the 1955 real GDP (Model 6) and for Groups 1 and 2 dummies (Model 7). A country experiences a more accelerated economic growth the more it is internationally open, and/or the higher its relative population in secondary education. Over-education may explain the negative association between economic growth and tertiary education.
In sum, on average, an economy appears to grow faster the smaller the landmass, and/or the larger the potential workforce, and/or the higher the population density, controlled for the quality indices of capital markets, economic regime, openness, and human capital. We now turn to discussing the transition from take-off to slow-down by considering the non-linear aspects of economic growth in the next section.
SUSTAINABILITY OF TAKE-OFF AND SLOW-DOWN OF AN ECONOMY
Take-off is not sustainable by nature and an economy may slow down after a certain period of rapid growth regardless of its size. While we looked at the overall relationship between economic growth and its determinants in Section 3, this section focuses on Group 1 countries, or the so-called "take-offs," specifically their economic propulsions and sequential contractions. A typical Group 1 country will not grow fast for good: Like an athlete who leaps in a long jump game will land after a short flight, an economy will decelerate after a certain period of high The Clute Institute degree of growth. According to Kuznets's "inverted U hypothesis," a country's growth rate tends to rise as its income increases, but decreases as its income exceeds a certain threshold.
For the sample countries in Group 1, this paper tests this hypothesis. In order to facilitate the concave nature of the hypothesis, we propose a non-linear model as follows:
where G is the growth rate of each country, and y is the per capita GDP relative 4 to that of the U.S. which was used in previous section as an explanatory variable. Non-linear model in equation (2) has an important mathematical advantage in that it can detect the point of reflection when an economy starts its slow-down, which cannot be captured by a typical quadratic equation. Visual shapes of each model are provided in Figure 1 . Table 6 provides the regression results of selected Group 1 countries.
5 Out of 19 countries, seven has positive coefficient estimates for both α and β. Singapore is chosen since it is one of the typical take-off examples. Moreover, its coefficient of α is significant, and that of β is nearly significant with a p-value equal to 0.118. Equation (2) appears to well capture the growth patterns of selected countries. These countries appear to show a wide range of variations in relative income: (Japan: 20 → 90%; Korea: 11 → 55%; Taiwan: 8 → 61%). These noticeable performances indicate their successful take-offs, and with these wide ranges, Equation (2) is deemed to provide a desirable fit to these countries. Detailed discussions on some of the prominent take-off countries are followed. where G is the growth rate of each country, and I is the per capita GDP relative to that of the U.S. The numerical values below coefficient estimates are the t-statistics. ***, **, and * stand for statistical significance based on two-sided tests at the 1%, 5%, and 10% level, respectively. 1990, and 1994, respectively. Due to the unprecedented currency depreciation after the financial crisis and IMF bailout in the late 1990's, its relative income dropped from 52.8% in 1997 to 46.6% in 1998. However, it recovered from the aftermath of the crisis, and exceeded the 50% level in 2002. Unlike Japan, the relative income of Korea is still in an increasing phase; Japan is at around 70% with a decreasing trend, while Korea is around 55% and still increasing. It may be premature to predict, but it is likely that these two economies' relative income level may converge in a decade or so. The PPP based per capita income of the two countries had already converged at around $28,000.
To South Korea, potential reunification with North Korea may also poses a big external shock to its economy. With a successful transition to a merged entity, the unified Korea's economy may undergo a second round of rapid growth and become a leading economy in Asia.
Taiwan
Taiwan's development pattern is similar to that of Korea's, but with a more stable trend. After being stagnated at around 10% of U.S. income, its take-off began in mid 1960s due to implementations of its reform and open economy policy. Its income achieved 20%, 30%, 40%, and 50% relative to that of the U. S. in 1973, 1982, 1988, and 1993 , respectively (Panel C, Figure 2 ). Up to this point, Taiwan's development pattern is very similar to that of Korea's. However, unlike Korea that was devastated in the financial crisis in 1997, Taiwan was not much affected and its relative income levels did not experience sudden shrinkages. Due to the stable growth, its income level has achieved 60% of the U.S.
Predictions of Future Take-Offs: Special Reference to China
Descriptions on countries that have already experienced "take-offs" may be useful for predicting the growth patterns of developing countries that are about to take off and join Group 1. Given that most countries in Group 1 are small in terms of area and population, those small developing countries with the potentials to take-off will be good candidates. However, it appears that current rapidly growing countries are mostly large in terms of area and population: Consider China, for example. According to Table 7 China has shown a double-digit growth rate since 2004, and its relative income has doubled in less than 10 years. China is deemed a likely candidate for the next Group 1 member country. Performances of other large countries, such as Brazil, Russia, and India as so-called "BRICS," are not as conspicuous as China: The income of Brazil has increased to 22% of the U.S. in 2007 from 16% in 1950; India from 6% to 9% in the last half century. Russian income records an overall decrease. Emerging markets in Southeast Asia, such as Malaysia, Indonesia, Thailand, and Vietnam have also shown increasing trends of relative income, but the process is not as impressive as the countries in Group 1 and China. Moreover, among the current developing economies, China shows a very significant non-linear regression result according to our untabulated report. China's reflection point is at around 36%. This means that China's slowdown period may arrive earlier than other countries. Considering that the Japanese economy bottlenecked at around 70% of U.S.'s income even though its reflection point was 50%, we may predict that the Chinese economy will sustain a high growth even though it reaches the reflection point, and will stay in a "warm" status for approximately additional 20% until it becomes 50-60% relative to the U.S. This is unprecedented for there has been no large size economy which made such a rapid growth so far. However, in the current stage where China's per capita income is 19.8% of the U.S. and is expected to rise sharply, it is reasonable to identify a "cooling point" for its economy. Moreover, given that China's double digit growth may be partly due to the low price level, its growing inflation rate (5% in the first quarter of 2011) coupled with the overall global price increase in raw materials may lead to an early deceleration for its rapid growth (Barboza, 2008) .
CONCLUSION
This study examined the relationship between the size of a country and its "take-off" for economic development. We find that small countries are not necessarily efficient in taking off. However, most countries that experienced the economic upheavals and have been under accelerated growth for the past decades were relatively small in terms of land size and population. Specifically, economic growth appears to be quicker the smaller the landmass, the larger the potential workforce, and the higher the population density, controlled for capital markets maturity, corporate governance, economic openness, and human capital development. The cases of Japan, South Korea, and Taiwan are examined with implications for the future growth prospect of China.
Future research agenda can include providing prescriptions for extending the sustained high growth period. Readers may focus on examining policies that may lead to the successful completion of long jumps of currently developing countries. They can be spatial urban policies, as discussed in World Bank's World Development Report 2009. A closer investigation of past long jumpers in Group 1 economies may provide answers for better policy prescriptions toward on-going jumpers.
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